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T G Barrett (7 Med Genet 1997 7 (16%) 20 (56%) 23 (85%) 8 (100%) 4 published'"'9; the six patients reported confirmed central nervous system degeneration. Atrophy was seen in the hypothalamic nuclei, posterior pituitary, optic nerves and chiasm, vestibular nuclei, pons, medullary reticular activating system, substantia nigra, superior and inferior olives, and cerebellum. Microscopically, neuronal loss and axonal destruction was often accompanied by gliosis and scattered areas of demyelination in the cerebrum and cerebellum without inflammatory changes. Some of the features appeared similar to those seen in olivopontocerebellar atrophy.
Diagnosis
There is no diagnostic marker available at present for this syndrome; juvenile diabetes mellitus and optic atrophy remain the best available diagnostic criteria. Sibs of patients without these two features by 15 years of age will probably not develop the syndrome. Although there may be a milder subgroup, the diagnosis has devastating implications for patients and families.
The differential diagnosis includes congenital rubella syndrome, Leber's hereditary optic atrophy, and thiamine responsive anaemia with diabetes mellitus and deafness. The last is distinguished by the invariable presence of anaemia and profound early onset deafness but variable optic atrophy; it is better regarded as a separate syndrome (thiamine responsive anaemia syndrome) until these disorders are elucidated at the molecular level. The association of diabetes mellitus and optic atrophy also occurs in Friedreich's ataxia, Refsum disease, Alstrom syndrome, Lawrence-Moon syndrome, Kearn-Sayre syndrome, and deafness and diabetes in the "3243" mitochondrial DNA mutation.
Investigations
The most helpful investigations include islet cell antibodies, which are negative unlike many patients with type 1 diabetes mellitus, electro-839 MI physiology including visual evoked potentials and electroretinograms to confirm optic nerve pathology, and regular assessments of visual acuity. Audiograms should be performed as the deafness is often under-recognised. About 25% of patients may require hearing aids. Paired early morning plasma and urine osmolarity is useful to diagnose diabetes insipidus; this diagnosis is sometimes delayed if symptoms of thirst and polyuria are wrongly attributed to poorly controlled diabetes mellitus. Ultrasound of the renal tract and urodynamic studies are helpful to diagnose the renal tract dilatation and neuropathic bladders. Cranial imaging by magnetic resonance scans may show the characteristic abnormalities of atrophy, particularly of the brainstem. Finally, overnight sleep studies with oxygen saturation monitoring is helpful to detect central sleep apnoea. Centromere Figure 3 Genetic map of 4p16. Map distances are given in centimorgans.
between D4S412 and D4S431. No evidence for locus heterogeneity has been reported. Twelve families from the UK study were then investigated and confirmed linkage to chromosome 4p, with a maximum two point lod score of 4.6 with DRD525 (fig 3) . One family with an atypical phenotype (congenital, nonprogressive optic atrophy) was definitely unlinked to the region. Haplotype inspection of the remaining families (with typical phenotypes) showed crossover events during meiosis which placed the gene in the 5 cM interval between D4S432 and D4S431. Overlapping multipoint analysis also produced definite evidence for locus heterogeneity, with a maximum admixture lod score under heterogeneity of 6.2 in the same 5 cM interval.
